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(57) Abstract: An adaptive ar- 
ray antenna reception apparatus 
includes radio reception blocks 
(102a, 102b, ...102n) which 
convert RF signals from antenna 
elements (101a to lOln) into 
base band signals (118a, 118b 5 
...118n) and output them. A 
searcher block (103) detects a 
path position (timing) for each 
of the beams of the n antenna 
elements (101a to lOln) in 
response to the base band signal 
converted. A finger block (104) 
performs de-spreading at die 
timing detected by the searcher 
block (103), forms a beam 
by using adaptive algorithm, 
and performs maximum-ratio 
synthesis. Thus, it is possible 
to distinguish paths from one 
another even when the paths are 
overlapped on the temporal axis 
by the path position (timing). At 
the stage when delay 
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^formation haschangcd, there is no need of re-allocating ihc paths. This impmves beam following characteristic and communication 

(57) mm-. 

7#7t-X 77K^f«fl»|l:^T, ftUlflO 2 a. 10 2b 
-102nlS7>rti?l 0 1 a-1 0 1 n*60RF««^-^;x>Ffl| 
#11 8 a, 118b-118nfc«Hm*r*. 0 3 fct 

K«*IC**U nffl07>ftlfl 0 1 a~l 0 incoe 
^*l:/WOttl (*<S>^) «fflr«. 7^*-gi0 4tt1h-^ 

-ASffoftU «*J*M*ff'5. /Uofig (^'5>d0 Hi 
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1 

wmw 

CDMA^JC (Direct Sequence-Code Division Multiple Access : fiScttfMf-^ 

-j&k> d s - c d m Att\tmL<D&m%tm-(»mmm*m v>T^as 

TSJlifcJft*. DS-CDMA2fllfc*ViTtt» Lfc£tR»56l5 
D S - CDM A#££fflV>fc£IM«l« vXfACSiiJ V^Tte 
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2 

1 KTgflLfcRF (Radio Frequency) SM^te. *S^fg^P5 2 2T^K 

^^n^^Mm^nfc^, (ig^-f) Tig^n, i/q 

2j«1r-3^-g|$5 0 1 t7j >fl-U5 0 4(Cg|^n^)o +r-^-8&5 0 1 
-e«S-rffiM§§P5 0 5 \ZT7>ri-®5 2 i T^mLfcSffl^n^^n^m 

^•f^c A-7s&tiJ[5Ij&5 0 2«C(D3i^7 p P7T-rJMf-^P5 0 8 \Z£ 0 
/tXfi^©^{s^<$>^=£-ti— ^LT. 7^>#-S&5 0 4O#F i nge r 
(Finger-l~Finger-n) CfOD^TS. 

-7 ^ 504 \z&M%imm 522 ^ffi^T^^ swws ma 
tiz, Axmttiw 5 o 2^ta^-ts§m*^>^ffl&{t-^5 0 3^^t® 

M^ff5„ 7^ >#-g&5 0 4rtW3F inger-l~Finger-n 
©&F i nge rtt, Um&MS 1 1 (&F i nge r j*)t;:7>x:Mf 5 2 1© 

-A^g§5 1 2fc:/±i2j£ft, £x< bfaJM5 1 4 f^MJE&7;Hf U XAT^ 
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3 

-So tf-AJgfi)cS5 1 2©m*tt#!SOT5 1 6 *;WiJ£8B 5 1 3 

Wt^M'tefcSIJfjWffiStU RAKE£fifcl3?85 1 5Km#£*l*. RAKE 
£fi£|5Jig5 1 5T(i&F i ng e r tf^TTS^ir^MiJtas 1 3©H3^£RA 

tt, #8IH§#5 1 6fc***;W»£»5 1 3T^**^*££te£f8li^&&fc:tf 
-AffcJ&3g5 1 2©ffl;fjfc©g#£fcS;ifcT£l£-r*. ^x< h*JTO5 1 4 
Ttt£©E^##flMfc&S«fc3fc&fi£x>f h -&*B£x< h&MSTbW 

fc*5. «B?x< h • fifi-^x-f h©-}x^ h<£^T^7;W=f<JXAfCOVi 
TliMM S E (Minimum Mean Squared Error) fo&0)Ml&7)V3i) XA#fflV>£ 

ns. ^n^»a^<DT;u^ , jXAo^<^w^ai'rs^x-r h shr^wcs® 
o iwt7,(Dmtu^tmmmmmmLM^z.t^x^t^\ Lfc#oT7 

-f >#-g&5 0 4©#F i n g e r^O/^O#J0 ST«Cine.-0©ti|«SS 

^Oct^^XOfiJO^T^O-^tbT, *frM¥9- 1 8 1 7 0 4#&$g 
fB$© rCDMAY^/U • U— ^#i£fttfCDMA(t#3fI£fiJ ^ftJ^tl 

«®tfWa^ofe/\°XH^ViTHm^K;Hf#g^»^F i nge r^©/\° 
*©H®ID ySTfcfr^ifr^ -S^^^t^ttibfc1Sic©/^^jSiWISt 
>^-gS5 0 4^iJD^T5rfrr» ; b©^<!:^^^o l^WiA^, Cla6© 

#8rrrtt/s* ©sa b^^sjiif t^itT aiMMbfcfcu-ni, 

D7r-fM«tH7 (H7-A. 17B) ^MfSt, #J*.fcf, **^rJ9 t 1 
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hzmmt 2«i6 o ifimmi<Tm6Biz*2tifz®:mmfc 
2 r% <=> tis mm y° □ y 7 < )vtm 7B\zuz> 0 

«©7^VT^^7K7>ftSigl'ett, S7A©tfCF i nge 
r-1 (t^t-Al) II/UL Finger-2 (t'-A2) 2 
.^fJO^T^nrV^cfe©^ ^Bi&ofcRf&T, Fi nge r-1 (tf- 
Al) \Z/^7.2. Finger-2 (t'-A2) 1 ^tA°7.^fiJ0 

Aft#b£ T7tc^^«(D-y— ^-t — 5 0 lTtt/'ttJ&t/t* 1 , 

A"7.2(D e b-5(CB#^|ft±T-S^o?c^(;, 6 0 1 <D®mz&Wt%--0 

&Mfi£<Drtzm&&\Z£Z&fflffimilll<D&{t\Z&Qs IDFinger-l 
(ta^t-Al) 1I/U1. Finger-2 (t*-A2) AX 2 #£0 0 
liST&ttT^&'bOtf*.' &W}®0&Wjm&X\ Finger-l (tf-A 1) K 
Finger-2 (t*-A2) C/tX 1 ^t/^CDSflt) iiTtfAtVgfr 
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5 

77W7>7^>X7Ali-A©ig^'i4 ORjfEtt) * 7^7 

<fc & d <h & 5 o 

#fg0Ji©7^77^ 77 K 7 >x^SmSSH, D S - CDMA^Sfflli 
&7^7x>r 77 l"f 7>7^£(gS«K:*5HT> 

n (nttlEUOKft) fl©7>^*^t. 

iine> n<@©7>x:7-f}H^<=>©R Fit ^SnfiO^-^> K^fcgftT 
*ftoy<(>fi- (Finger) fflt 



ant *^®7^f>f77W7>Ttfi» 

7d<y£|g|T&*. 
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0 5 «. «*©7^x-f 77 W 7>f«|«liwtyn y *HT&3 0 
H 7 A*5 «k B 7 B fi, *-ft-£ft0 6 A# 6 B (Cfetf 3«:/n y y^f 

■V — <&fimA^c§jfgacD^ifi$;$:^Lx*D. ni©7>ftif 1 0 1 a, 10 
1 b-1 0 lnt, §7>rt^l Ola-101 n*SORFfl^H-7 
A*>Hm^l 18 a, 118 b-1 lSn\Z&m-&nm<Dim&fettl 0 2 a, 
1 0 2 b-1 0 2ni, 7>fWl 0 l a~l 0 1 nOt'-ASl:;u©fi 

MMSE (Minimum Mean Squared Error) «S©3l*&7;Hf UXASffl^Tli-A 

tf-^Y-a i 0 3tt, 7>rt^l0 la-10 1 n©*te'#*t 
fc«H»10 5a, 105b-105nL «»Sl 0 5 a-1 0 5n©ffl*t 
^T£A£U M^-rst-A^xOff-^i i 9 a-l 1 9dfcJ;0a*#«- 

ftffK 4rtbfce-A*ttiA-r*if-^^-atf-A»/«»i oea-ioe 
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^n^m^-foyy-om^i o 7 a~i 0 7 d;&sa^*-r3jlM:/□:7 7'f;^ 
fB^fl 2 0 a~l 2 0 d£A£MSU ^i/^ff^l 2 1 &aj*-rs/^«aj 
SKI 0 St> GMAZiSm 2 1 SA^LS^-f 5>i^WDflH»l i6$iti 
*T*/r*fiJ£|5|g&i 0 9t, bT-A^x-f hfg^l 1 9 a~l 1 9d££*lt 
-^*-j»£-A#JEfclll 0 6 a~l 0 6dl:fflM5t*-A^x< h£fifcffl51 
1 Oi^tLTl^. 

SSfc, 7j>fi-ffil 0 4tt, M2£<2F i nge r ESScoF inger-1 
~F i nge r - n £R AKE£$IeJS8 1 1 5 #Finge r 

ICliiSS^l 0 2 a~l 0 2n#ttWrf<5'S— 1 8 a~l 1 
8nS«nn«WSl 11a, 111 b-1 lint. Cft&aWWIl l l a 
~1 1 lntB2>£A2/U Jgfc^x'f K ffiffl^x-f h©a*tttt£frofc t*- 
AfcatfrtSe-AJ&fclll 1 2<h, #JSMg^l 1 7<&fei:(rC©f-AM§§ 
1 1 2(Dh'-A{±i^05 L r^;U^^^ff^f L ^^;U«l^l 13t. MM S 

K tf-A^J&gg 1 1 2 ZmntZO^ hWHRl 14t, §Finger@ 
K^WTS^^tfi^gBl 1 3 0fcHrt£raffi£jfcT*RAKEfcdc[5l8&l 1 5 

B2»BI1 W-^ir-m 0 3^faU— 5=-^-ae-A»riaBl 06 a 
~1 0 6dOpa^D'^0Ti65. 

H2ft#J«-r*t. ^ir-«tr-A»l«»l 0 6 a~l 0 6d©^ll 
7>^±*^1 0 1 a~l 0 1 nOSS[C»lEUfc«iliafP&fT5fc«) (4x n ) 
ffl^IIS2 0 1a, 2 0 1b, 20 1c, 201dt, ( 2 X n) 11<Z)jm£g§ 2 
0 2 a, 2-0 2bt. $ SKnffl© I tti^fect^Qm^^^n^niP^^rS 
2f©7 + aAl/-^ 2 0 3 a, 2 0 3 b ££fij$t/W5. 

n{@07>x^^l 0 1 a~l 0 1 nl:T, gff ZfttcR F{§#«7 >t"^ 
fcfc-tn-en&fcMffl 1 0 2 a~l 0 2 nK3l&fta. MMffil 0 2 
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a~10 2nT\ RFfi^lMii (IFt) fcHftjWfcSft&ft, gg& 
$J#JB413» TJfMiSft, I/Q^^^;KZ)^-XA>Hfl|^i_i 8 

a-1 1 8nfcBlB51ftKSnfctl, A/DJBJMI (0jjH*r) T^'^^m 
«&£ns a ^©^^ffgUl 0 2 a-1 0 2n0iHA?**^-7/t>HflJ 
1 8a~l 1 8nttU— 0 3 £ 7 1 0 4 tfC&btlSo 
tt-^t-SBl 0 3Tii. £f nf®tf>*Bg83gl 0 5 a- 1 0 5 n TfSflTOTfc: 
^**l*Wa*«©«F#«M«*7>5r^*-?ftcj|[ffi'r*. ffiWSgl 0 5a 
-1 0 5n0nffl©ffl*^T^1f~ ^-ffl5t-A^ia»l 06a-106dC 
&*fCi*bn, ^^-g&tf-AJf^l 0 6 a~l 0 6 dftTt'-A^x-f 
1 0*«ffl*r*e-A^x< Mi#l 1 9a~l 1 9dfc«fcOS*# 

tttt7>x^** ; Fl 0 1 a~l 0 ln$fcAa3ttfcI/Q^**;p©fi)rSifcfc 
^©«F^ftH«II*Jf82 0 1 a~2 0 1 dtM&&2 0 2 a, 2 0 2 b£fflV> 
Ti^©h-A^7i< h 2 0 4 Si^tot^C, ft7>x^*^liO«*S 
7^aAl/-^2 0 3 a, 2 0 3 b fcffl* LTanfMNdtefr a. f-A^x-f h 
2 0 4 ^W (m, n) FJ (1) S:fcw*tlfcSCtTHcai-r5i:t*«T$S. 
W (m. n) 

= e x p { j x 2 7t (m- 1 ) (n - 1 ) / s + j tc (n - 1 ) / t } 

. . . . (d 

n : 7>x^T^->yt- 

s : t*-A& 

t : 7>f-^-*^ft 

mZ\*. 407>ftif§ffl^T40©t'-AMtSiA (i) ^ 
W (m, n) 

= exp{j X2?t (m-1) (n-1) /4 + j k (n-1) /4} 
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• • • • (2) 

M#K:»^to-&*bf-A^x<htt (2) ^om, nl;i^ULT« 

tr-A^x-r h^jssui i o?ti. (i) iCctot'-A^x-f h&nmLx, t* 

-A£x< Mf^l 1 9 a~l 1 9 d£LT&*ttfo?Z>-V— 3^-gBt:-A7t£ 
J&f§106a~106d ^a*0T3. 67 >7^*^©ffiWfte *TffiW3g 1 0 
5 a-1 0 5 n©£B#te> 1r-f t-Se-Affi£g§ 1 0 6 a~l 0 6 d©6* 
i;*ff£rT3t*-A^x< Hfi l 9 a~l 1 9 d*SIIF$nfefilfc^$tiS 
©T\ 3mS©titiflj&qjSiE$*l£. 
£*lfccfcoT, 617— ^ir-tttT-A^dail 0 6 a~ 1 0 6 dH^n^tl- 

£*T0T\ MEttftfiJftGa i n> ^H^gAng 1 e**. 

It— ^-S&tf-AJfcJ&ggl 0 6 a-1 0 6 d ©6b:-Atb;foT&3 t*-A 1 > 
t*-A2, t-A3, tf-A4t*fJ^LT, t'-AHJ*£|{C2fT<56 tf-A©*iJ 
ttSr^To mXtt. 1 5S^T'A»tLfe/1X(CO^T^t*-A 1T-2 0 dB|§© 

yo^t^itiict^-ets. sit* 6tf-Att-€-©tr-Afi[flH3fl&©bf 

-A©^;U (nul 1) ^<SJ:'5H»iasnTVi«fc«), 1 5&£TAItL 

*MJ$.Vrzm£. t;-Al©*T/^^tttB"r*Ci:*«T*fc*^, f©/UCD 

Tftfr^ (1) STJfti&fclf-Atfx'f h ©&&£*£ LT^SiltTBI 3© 

io^t'-AML, /tX#*n&©fcf— A©££T?£ftT£W*a>, 

V»tt*n^©-lf-AWT^©±5ttSffl^;UR|«T?SfBT#T^*^£a*^ 
£ T, -^©/^ X ©^|p]^ €, Alt L fc ©***«*r T 2> Z t ifisim tt£Z>. 
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t-?t-»t-A*/{Si 0 6 a~i 0 6d©t*-AfflAi:J:0, SM^d 
7 r -f ;W££S* 1 0 7 a - 1 0 7 d ttgK 7 □ 7 y Y ; Ws ^ 1 2 0 a ~ 1 2 0 d 

fc^aiAT*. nztommki o s«, tr-Afcoag^D^T'-owra 1 2 

$g (tf-A*->/t-> ft*ft/ttft#i 2 1 iLT/tX«6H»l 0 9* 

H6©«k5ft»^. *«i«*ffl^titf. /UimiGO l^ft 
«fc t)/t* 2 t^lWWfca^'^fc t*T?t>. /IX 1 chA'X 2 CDSM1f# (t*-A 

A^>A-®£ttf§^4 0 1 *tf-A* x -f h«g&l 1 OfcttLTfflfrT*. $ 
fc, tf-A^x-f S^fifeffil 10tt7^>«l 0 4<7)h*-A«g§l 1 213 

0 2tLTtii^-r5 (1 

^a».«^i i6tbT7-f>^-a5io4rtcF>aw»ii ia, nib, 1 
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±®(Dmr). ds-cdma^ (Mmm.ns%ftm&n.tt) * 

C t T~ffim<D lf-A/^->S«|«l:Mt57^7"f^ ^7K7> 

7K7>ftSISll0t- — SB 5 0 tf-^*Hfcfc?-,Mtofe»l 
0 6a~106d, /^W3t@Bl09» tf-A^x-f b£j£g|$ 1 1 0 £j£inL 
fcWrfct). it-^^-SBf-AWill 0 6 a~-l 0 6 d te£j£T 3 tf- A 

^A*(i^©ffiHtt*«fiKlffi 1 0 5 a~l 0 5 n^e>ffi*$n, KOfiiltUt' 
-A^x< h£/5fcg& 110 fcT£j*£nfc&*H£©jg«£x'f h • &*B^x< 
S£^-fK^<Dh*-A'}xi' biSm 1 9 a-1 1 9 n £ffc#L£jifcT£> H tX\ 

A'x^niBi o 9«Hu©ro/t^^miHi?§i o 8«to^;^A°x©m* 
*mw&*t&mit-?®m*ffi&tz&m%im$:muti\ l & u-^t-fisi 0 

zz. taunt z. :nn, aviTtts<taKogfe#, >iff 
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>^^^Afc^t3sma a oit®&#&^ 
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1. DS-CDMA (Direct Sequence-Code Division Multiple Access) 27^£ 
n (nfctl&LhOSR) m<D7>7-j-m=?-t, 

£*l5nffl©7>^-*^S©RF (Radio Frequency) ft-St£n<S<9^-X 
mUnm<Di-7,rt>Yfm*\J]L, m (mte 1 E4±©!£&) <E©fc:'-A£ 

*fr "5 7^ >#- (Finger) «5t 

2. MIEtr- 3 1 

tt^ffV>, t:-A»Offili^**tH^-rSmffl©1i--5 L -v--fi|5tf-A^J*«i:, 
MEit-^^-^h*-A^^OW^^m(cM^bfcm®w«-/n7 7<;i/ 

£> 

m^WBulSk'-A^x-f h(i#*lWIEmffl30lJ— ^^-SB5bf-A»figg»ctb* 
T*tf-A*x'f h£«<h 

£ <h S»^-rSlt^©t5H 1 f2®<D7y-/x^ 77 K 7 >x^§ 

3. Htjf57^ }g$ctf)F i n g e rlnJgSi. dtlbF i n g e r0S& 
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Wf2ffi$t©F i n g e r 0g§©&*te, 

#w*t)i \z, mm t*-AtH^o^^ *)W%mM&n? 

MIEn^©7>x^^(D|&(^JS&LfeS^«fP&fT-5fcJ6, (4Xn) j@CDiH 
®:Ssi:, (2 x n ) ffl©Jnjfgt, * e>{Cnj@© I ffi^RlKn^OQaj^fc^ft^ 

-A^Wt-M^Jfi^MISt-A^x^ h£j^fc#LTffiar* 

6. S&fflb*-A£x< h4/«»tt, ffi27>< >^-TOMI3h'-A^«C^L 

fcB*f* d £&M£?$tt*<Z>«SH 5 U9&Wr4 77 V< 7 >x±SfllS 
ft. 

m rt* tmm a ntz e- a © e- a £ x < tTMi27^ >#-«rt 
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^fY 77 K7/ftflM, 

8 . n ©ft#n = 4 d ££#IK<!:"f <5!t*©ISH 1 fB®©7^75V 77 

9. DS-CDMA (Direct Sequence-Code Division Multiple Access) 2f^;£: 

m^itrtrjT-j 77 v< 7 >T-i-^mismz^x. 

n (nttlBUOlft) «(D7>T-.^-*fTS*Lfc«l«MftnflO^-^ 
Butenf@©^-XA*>rMf-^£A2)U m (mttlK±©fift) i©h-A$ 

>^Ti£M£firl\ jgJ&7JW:JUXA£ffltrvre--A£JBj£U fcj£ftf?5* 

£^tf H <h 3 7 ^77^ 77 W 7 >7-±&m 

1 0. fl9EK&2©3MIBtt» 

tt£fT^ K-Aft©ffig§lg*&m<Httia-t3^IIS£, 
£* 

M!BW^^OTSrA*L, gfs*^ S. >7jMMI ^tbJrtS^IHt, 
m^jtutBtf-A^xi' Ut**36£«¥04: 

1 1. mumzo^mte. 
fct'-A^m^-r^^jiii, 
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